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究证实油酸和酒精能够诱导 Gab2 表达增加，并促进 Gab2 募集 PI3K、Shp2 或
Socs3 以及激活它们的下游信号如 Akt、Erk 和 Stat3。故此，Gab2 是肝脏疾病的
重要相关蛋白，是致病因子诱导脂肪肝的信号整合枢纽。但人们对 Gab2 具体是
如何整合多种信号从而调控脂肪肝的依然知之甚少。 
本课题进行了 3 次基于亲和纯化的定性质谱有效实验，分别鉴定到了 621、
780、537 个蛋白，重复出现的蛋白有 408 个。这些蛋白中包含 23 个已知的互作







化。油酸诱导的定量质谱实验鉴定到了 153 个蛋白，其中增加 2 倍以上的蛋白有
15 个。而酒精诱导的定量质谱实验鉴定到了 175 个蛋白，其中增加 2 倍以上的
蛋白有 20 个。通过 String 软件对这些蛋白进行蛋白-蛋白相互作用分析，可以发





















Fatty liver, the most common cause of chronic liver disease and metabolic 
disorders, has seriously affected global human health. Fatty liver from the beginning 
of steatosis, steatohepatitis, cirrhosis, hepatocellular carcinoma and a variety of 
extrahepatic complications (cardiovascular disease, other organs of malignant 
tumors). 
Gab2 acts as a platform signaling protein that mediates complex protein-protein 
interactions. Previous studies confirmed that oleic acid and alcohol induced an 
increase in Gab2 expression and promoted Gab2 to raise PI3K, Shp2 or Socs3 and 
activate their downstream signals such as Akt, Erk and Stat3. Therefore, Gab2 is an 
important liver protein associated protein, is a causative agent induced fatty liver 
signal integration hub. But people on Gab2 specifically how to integrate a variety of 
signals to control fatty liver is still little known. 
In this study, three experiments were carried out on qualitative mass 
spectrometry based on affinity purification. 621,780,537 proteins were identified 
respectively. There were 408 proteins in these proteins containing 23 known 
interacting proteins, and 385 newly discovered Gab2 Binding protein. These proteins 
were involved in cell cycle regulation, cell localization, transmembrane receptor 
tyrosine kinase signaling, and so on, and were involved in the study of glycerol 
phospholipids by means of STRING and Metascape software. Biosynthesis, lactic 
acid synthesis and metabolism, epithelial cell signaling, etc. These metabolic signals 
are closely related to the accumulation of fat and the development of fatty liver, 
suggesting that Gab2 as a platform protein, does mediate a large number of related 
proteins involved in the regulation of fatty liver Come in. The subject also utilizes 
multidimensional mass spectrometry and cell stabilization isotope amino acid labeling 
techniques to systematically analyze and reveal the dynamic quantitative changes of 
the important proteins associated with refueling 2 oleic acid-induced quantitative 
mass spectrometry experiments identified 153 proteins, of which an increase of 2 
More than 15 times the protein and alcohol-induced quantitative mass spectrometry 
experiments identified 175 proteins, of which more than 2 times the increase in 
protein 20. Proteins-protein interaction analysis of these proteins by String software 















In this paper, the interaction network of Gab2-binding protein was established by 
using mass spectrometry-based proteomics for the first time. The dynamic interaction 
of Gab2 protein in the fatty liver model was revealed, which was expected to be the 
prevention of fatty liver And the development of new drugs to provide an important 
scientific basis. 
 




























影响和反映着各地 ALD 的流行率。例如，东欧地区年人均酒精摄入量高至 15.7 L/
人，而北非和中东地区则低至 1.0 L/人。事实上，东欧地区 ALD 患病率确实高



















图 1、中国各省市酒精性脂肪肝发病率（2002 年-2012 年） 
Figure 1 The incidence of alcoholic fatty liver in provinces and cities of China 
(2002 - 2012) 





和 46.0％[5]。NAFLD 经常在儿童身上发生，美国最近一项研究显示，大约 10％
的儿童患有 NAFLD[6]。日本 NAFLD 的患病率随着经济的发展逐年增加，从 1989
年的 12.6％增加到 2000 年的 28.4％[7]。中国 NAFLD 的发病率为 15.0％，预计未
来还会持续增加[8]。非酒精性脂肪肝的年龄峰值也有差异，日本男性 NAFLD 峰
值出现在 40 岁-49 岁，而女性 60 岁-69 岁才出现患病高峰[9]。中国男性和女性的



























Figure 2 Pathogenic factors of fatty liver disease 
摘自：Is there a rationale to distinguish between alcoholic and non-alcoholic origin?[J]. World Journal 





































Figure 3 Molecular mechanism of alcoholic fatty liver and lipid toxicity 





















可怕的富足冗余。高能量的摄入与 NAFLD 呈正相关，不同膳食组分对 NAFLD
的发生机制有着不同的影响。一项经典的研究发现，软饮料和肉类的过量摄入明










Figure 4 The relationship between metabolic syndrome and fat accumulation in 
the liver 
摘自：Fatty Liver A Novel Component of the Metabolic Syndrome[J]. Arteriosclerosis Thrombosis & 
Vascular Biology, 2008,28(1):27-38. 
 
 




















症紧密相关。另外，荟萃分析也证实，具有 GG 基因型的患者比具有 CC 基因型
患者的肝脏脂肪含量多了 73％。另外，GG 基因型患者比 CC 基因型患者的坏死
性炎症评分高出 3.25，纤维化评分高出 3.26[26]。这种现象在不同种族之间也是一
致的。在 ALD 患者中也发现了类似的结果。例如，多变量分析显示，在 ALD 患
者中，PNPLA3 的单核苷酸多态性比在对照组中更明显[27]。PNPLA3 的单核苷酸
多态性已经成为酒精性肝硬化发展的最可靠独立预测因子[28]。关于 PNPLA3 单
核苷酸多态性的发现至少可以部分解释 ALD 和 NAFLD 的基因易感性和患病率
的种族差异。前文述及，西班牙裔 NAFLD 患病率最高。这与 PNPLA3 的单核苷
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